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................. Western New York j3.43 
&tern Pennsylvania .............. 73.97 
WesternPennsylvania .............. 77.10 
New Jersey.. ....................... 73.9 
Delaware ........................... 
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. ..................... wibconsin .:. j7.71 Minnesota.. ....................... 75.40 
Iowa ............................... 80.6 
K8nSnS ............................ 77.4s 
Nebraska .......................... 73. la 
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............................ ..................... vir in’& 74-13 
No$h barol!na 77-19 
Bouth Carollnn.. .................... 73.13 
Qeorgis ............................. 74. IO ..................... &tern Florida 70.83 .................... 

~ 

N. 0.; Andersonville, 8.0.; University of Virginia, Va. 13th, 
Quakertown, Pa. 14th, Vmhon, Wash. Uth,  Marquette, 
Nebr. 17th and 18th, Fort Sully, Dak. 19th, Nashua, N. H. 
21st, Bois6 City, Idaho; Nashua, N. H.; Clayton, N. J. 23d, 
Fort Stanton, N. Mex.; Vashon, Wash. 24th, Andersonville, 
S. 0.; Cairo, Ill. 26th, Dover, N. J.; Vmhon, Wash., 2Gth, 
Yaquima L. H., Oregon. 27th, Dover, N. J. 28th, Beverly, 
N. J. 

8ec8e 8oulhWard.-Linkville, Oregon, 2d, 3d ; Red 
Bluff, Cal, 2d, Sth, 39th; Boston, Mass., 9th; Omaha, Nebr., 
11th; Fort Madison, Iowa, 13th, 16th; Fort Sill, Ind. T.,14th; 
Fort Smith, Ark., and Keokuk, Iowa, 19th; De Soto, Nebr., 
27th. 

Qeesefiing westward.-San Antonio, Tex., 10th. 
Gwans$ ing eastward.-Nicolaus, Oal., 25th. 
Dwks &in$ southward.-Corpus Ohristi, 20th ; Savannah, 

Qrt. ,  28th. 

Fort Maginnis, Mont.: at 1.30 p. m. on the 6th buttes, moods, 
and basins situated about sixty miles southwest of station mere 

MIGRATION O F  BIRDS. 

MIBAGE. 

.................. Eastern Dakota.. 
. ............... Bouthern Cdfornis. 

Washington Torritory. 73.37 
.............. Northern Californh. 74.55 

Oregon.. ........................... 70. 57 ........... 

plainly seen and recognized ; the Yellowstone River, about 
fifty miles distant, was clearly defined, and its course could be 
traced for miles ; this mirage waa considered the most unusual 
that has been seen here for years. 

Mirages were also observed at Saint Vincent, Minn., on the 
l l th ,  and at Marquette, Nebr., on the Gth, 9th, loth, 21st. 

PBdZBlE FIRES. 
Fort Sill, Ind. T.: prairie 5res mere observed to the north 

and east of station on the 3d. 
SAND STORMS. 

Puma, Ariz. : a violent Rand storm began about noon on the 
13th and continued until the following day; amaximuln wind- 
velocity of forty miles per hour was  recorded at 10.30 p. m. 

Sand storms also occurred aa follows : Puma, Ariz., 2d, l l t b ,  
29th; Fort Mojave, Ariz., 12th, 13th, 21st, 28th; Fort Grant, 
Ariz., plst. 

SUN SPOTB. 
Mr. H. D. Gowey, North Lewisburg, Clhampaign 00. Ohio, 

observed suu spots as follows : Sth, Gth, 13th, 14th, 16th, 21st, 
23d, 26th, 26th. 

VERIFIOATIONS. 

INDIUATIONS FOR 33 HOURS IN ADVANUE. 
The percentages of verifications of the tri-daily indication6 

for December, 1887, as determined from comparison of succeed. 
ing telegraphic reports are given in the table below : 

The predictions for all districts east of the Rocky Mountainr 
for December, 1887, were made by 1st Lieutenant Roberl 
Oraig, 4th Artillery, U. 8. Army, Acting Signal Offher and 
assistant, except those for Minnesota and eastern Dakota 
which were made at  Saint Paul, Minn. by 1st Lieuteuanl 
Thomas M. Woodruff, 6th Infantry, b. S. Army, Acting 
signal Offlcer, and those for the Pacific co:Lst districts were 
made at San Francisco Cal., by 2d Lieutenant J. a. Maxfield, 
signal Oorps ; the verihcations for all districts were determined 

Percentages of indications verijied, December, 1887. 

by Junior Prof. H:A. Hazen. / 

Btatea. Btates. 

................................ 76.31 
75.97 Indima ............................ 76.90 

..................... 
............................ j . jx .................. 78.11 ................... 78.81 

..................... . ............................ .................... 
Weather 75.46 ;.. 

79-15 Wind 
74.11 

Qeneral average ........... 75.30 

D I ~  determining the general averago perccntage and the percentages for tho differen( 
Minnesota, eastern Dakota, and PaolAO C o a s t  states have not been inoluded. 

CYAUTIONABY BIGCNALS. 
. Of the total number of cautionary and storm signals ordered 

dming December, 1887, it was practicable to determine the 
jnstiflcation or failure of sixty-nine ; justified, forty-nine, 01: 
71.02 perxxnt. Of the above, thirtyfive were ordered for cm. 
tionary signals; number justified, twentysix or 74.29 percent, 
Thirty-four storm signals were ordered ; justibed, twenty-three, 

or 67.66 per cent. Xotal number of direction signals ordered, 
eightythree; justified, seventy-eight, or 93.98 per cent. Num- 
ber of signals ordered for easterly winds, forty ; jnstifled, thirty- 
six, or 90.00 per cent. Number of signals ordered for westerly 
winds, forty-three; justified, forty-two, or 97.67 per cent. Xum- 
ber of storms without signals,.eight. Number of signal8 ordered 
late, i. e., after the justifying velocity had begun, seven, or 
10.14 per Gent. 

UOLD-WAVE SIGNALS. 
Total number of cold-wave signals ordered, three hundred 

and sixteen ; justified, two hundred and forty-seven, or 78.16 
per cent. Sixty-three cold-wave signals were ordered during 
t h e  month by the Signal Service Ofttcer at Saint Paul, Minn., 
of which, fifty-three,.or 84.13 per cent., were justified. 

LOUAL VERIFICATIONS. 
The following is from the report of the “Michigan State 

Weather Service ” for December, 1887 : 
Weather and tem erature signals are now displayed in one hundred and 

forty-two towns in &e state and on the baggage-cars of twenty-six trains 
on eight principal railroads of the state. 

The percentage of verification of weather signals for December is a8 follom 
(the verification is taken from reporta of displaymen furnished this office 
monthly): temperature, 81.6 per cent.; weather, 88.9 per cent.; temperature 
and weather, 82.8 per cent. 

e of verification of weather predictions for December on the 
D., G. k and?& R’y., is 86.0 for weather and 76.7 for tern eraturn. on the 
C. & Q. ‘I! R’y., weather, 88.8, and tern erature, 79.2; P. E? & N. dcr. R’ 
weather, 82.0, and tern erature, 88.2 ; &. C. R’y, for weather, 86.9, and & 
tam erature, 92.8 ; G, %. & I. R’y weather, 88.0, and temperature 81.3 ; 
C. PW. M. R’y, weather, 86.8, and temperature, 84.7; P. 0. & P. d. R’y, 
weather, 79.7, and temperature, 88.7. 

Cold-wave signals were ordered by the Chief Signal Officer on the 4th at 11 
D. m: 10th at 7 a m., and continued until the 12th j on the 19th and con- 
tinued untii 7 a. rn. 22d, and on the 27th and continued until 7 & m. of the 
29th. The si al of the 4th was verified by a fall of SOo ; that of the 10th by 
16’. The o r g  of the 19th was not justified until the mornin of the 22d, when 
a fall of 86’ was recorded; a fall of 2B0 followed the order of the 27th. 

The foIlowing is from the  December, 1887, report of t h e  

The percentage of verification of the weather and temperature predictions for 

The ercen 

“South Oarolintb Weather Service :” 

the whole state was: for weather, 86.4; for temperature, 91.9. 
The following is from the ‘( Tennessee State Board of Health 

Bulletin 7’ for December, 1887 : 
There were four cold-wave warnings received durin the month, viz.: 4th-Sth, 

The percentage of verification of weather and temperature predictions, fur- 
11th-llth, 10th.22d, aitd27thr29th + alJ fully verified! 
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niahed daily from the Signal O5ce at Washington to the various stations in 
the state during the month, was for the state : weather, 84.4 per cent. ; and 
temperature, 86.6 per cent. 

is from the report Of the “ Nebra8ka Weather 
Service 9’ 

The 

MONTHLY WEATHER REVIEW. 

The daily predictions of the Chief Signal O5cer have been distributed by 
this service to upwards of fifiy stations, partly by mail and partly by telegra h 
and arran ementa are being made to increase the list of such stations. %e 
value of t b  service is evinced b the increasing number of places desiring the 
yredictions. The percentage o r  correct predictions for December is 87 ; 86 
or weather, and 88 for temperature. 

DEOEMBEB, 1887. 

~ ~~ ~ ~~ ~ 

STATE WEATHER SERVICES. 

The following extracts are republished from reports for December, 1887, of the directors of the various Rtate weather services: 
The “Alabama Weather Service,” P. E. Mell, jr., of tht 

Agricultural and Mechanical College, Auburn, director : 
Very few days in the month were clear and pleasant. The period was gen 

erally cloudy, with fre uent occurrence of rains, making December the wettes 
month of the year. T%e excess of precipitation over the normal was 4.91 
inches. This unusual rainfall was Lendered necessary to fill up the deficienciei 
in the first and second quarters of the year. Even with this heavy fall, how 
ever, the annual precipitation is below the average 10.63 inches. The tem 

redictec 
For the month viz., on the 6th, 19th, 21st, and 28th. The one pre&ted foi 
the 19th failed to make ita appearance. The others came as indicated, anc 
although the reduction of temperature waa unpleasant, still the waves were 
not severe for the season of the year. 

Summary. 
Atmospheric prursu7e (in inch@).-Monthly mean, 80.16; maximum ob 

served, 30.74, at Auburn, on the 1st; minimum observed, 29.48, at Mont 
gomery, on the 24th; range for state, 1.26. 

Temperature i n  degrees Fahr.).-Monthly mean, B6O.9; highest monthlj 

mum, 78O, at Greenville, on 6th; minimum, loo, at Qadsden, on the 29th 
ran e for state, 63’; greatest local monthly range, 61°, at Greenville; leas! 
lod5 monthly range, 36O, at Newton. 

Precipitation, includi . melted auno (in inches).-Average for the state, 
9.84. greatest, 16.96, at Tount  Willing; least, 6.46, at Chattanooga, Tenn. 

dinda.-Prevailing direction, southeast. 

erature was 3O.7 below the normal. There were four cold waves 

mean, 68O.6. at b ewton; lowest monthly mean, 88O.6, at Chattanooga; ma= 

The “Monthly Review of the Illinois Weather Service,’, 
Col. Charles F. Mills, Springfield, director: 

The general meteorological features of the month were not very unusual. 
The changes in pressure, with two exceptions, were not great, but were quite 
numerous. The daily isobars, or lines of equal pressure, were very irregular 
and only few s mmetrical “hi hs” or “lows” were formed. The c6highs’l 
of the 21&, 22& 28th, and 2981, and the “low ” of the 81st were the most 
notable; especially the last two which were each the extreme of ita class 
during the month. From the 29th, when the barometer at Springfield w a ~  
30.76, to the Blst, when it waa 29.44, the fall was 1.32 inches, a very unusual 
one in such a brief period of time. The month opened with a very high 
barometer and ended with a very low one. 

The mean temperature of the month for the state was lo above the mean of 
ten years, the excess being y t e r  in the northern division, where it was 1O.9, 
and least in the southern, w ere it was only OO.4. 

The reci itation for the month waa ale0 above the average of ten years, 
1.08 inc%es &r the state, 1.68 inches for the northern, and 0.04 of an inch for 
the southern divbiou. 

The “Indiana Weather Service,” Prof. H. A. Huston, of 
Purdue University, Lafayetts, director : 

The barometric pressure during the month was slightly below the normal 
for the state, and subject to rapid and great oscillations, es ecially so on the 
ad, Ilth, 17th, 2 0 4  27th, and 80th. Exceedingly high reaiings were noted 
on the 1st and 30th, while the lowest occurred on the 81sL 

The temperature was nearly normal; a uniformly cool temperature prevailed, 
only interrupted by a warm period on the ad and 4th; the lowest temperatures 
prevailed on the 22d, 29th, and 80th; the temperatures during the latter dates 
reached below zero. 

rains occurred on the 8d 
and 4th, and quite a heavy and stead rainfall o n x e  81st was preceded during 
the afternoon and evening of the 80ti by beavy snows at many stations. 

Summary. 
Atmospheric prursurc (in inchea).-Monthly mean, 80.186: maximum ob- 

. served, 80.800, at Lafayette, on the 29th; minimum, 29.620, at Worthin on, 
on the 8lst; range for state, 1.280. greatest local range, 1.264, a t  d u n t  
Vernon; least local range, 1.060, at bevay. 

Temperature (in degrees Fahr.).-Monthly mean, 80.2; highest monthly 
mean, 36.1, at Marengo; IoweRt monthly mean, 26.8, at La Grange; maximum, 
60.0, at Rockville, on the 4th ; minimum, -9.0, at Lafayette, on the 29th ; 
range for state, 67.1; greatest locd monthly range, 64.0, at Richmond, La- 
fayette, and Logans ort; least local monthly ran e, 49.0, at Fort Wayne. 

Precipitation, insuding melted mm (in inefes).-Average for the state, 
8.76. greatest, 7.28, at Marengo; least, 2.80, at Crawfordsville. 

WhZ.-Prevailing direction, southwest. 

The precipitation was slightly in excess; hea 

The t L  Louisiana State Weather Service,,’ in charge of R. E. 
Kerkam, Sergeant, Signal Corps, a t  New Orleans : 

The mean temperature of the month for the state, 49O.6, was 1O.9 below the 
December normal for the past seventeen yearn, in which period the lowest De- 
cember mean 42O.6, occurred in 1876, and the hi@est, 67O.O in 1876. There 
were but few becembers in the above-named period in which the mean tem- 
perature was below that of the past month. The mean temperature of the 
northern section was 46O.8, and of the southern section, 61O.8 The maximum 
temperature, 77O, was reported from Donaldsonville and New’ Iberia on the 
4th, and from New Orleans on the 7th. The minimum temperature, 20°, was 
reported from Shreveport, on the 21st. The mean daily rangeof temperature 
for the state was 18.9. The greatest daily ran e 32’, wm reported fromDeltn 
on the 6th, and the least dail range, 2O, from%onroe on the 16th. 

The avera e precipitation k r  the state for the past month, 7.84 inches, was 
2.04 inches Aove the December average of the past seventeen years, in which 

eriod il was exceeded but twice-1872, 7.66 inches, and 1884, 18.81 inches. 
b e  average for the northern section, 7.16 inches, was 1.64 inches above, and 
for the southern section, 7.61 inches, was 2.46 inches above the December 
normal. The average number of days on which measurable precipitation fell 
was fourteen, consequently the distribution was rey lar  throughout the month, 
the heaviest eneral rains occurring on the 28d-24t . 

The prevafing direction of the wind was from the north in the northern 
section, and from the northeast in the southern section. The average total 
movement of wind for the state was 6,864 miles, making an average hourly 
velocity of 7.2 miles. The highest velocities occurred on the 81st at all the 
stations reporting-the maximum reported being 86 miles per hour, from the 
west, at Vicksburg. 

This 
is over 11 per cent. above the December normal. 

A mean relative humidity of 88 per cent. for the month is deduced. 

Summary. 
Temperature in  degrees Pahrenheit).-Monthly mean, 49.6; highest monthly 

mum, 77, at Donaldsonville and New Iberia on the 4th, and at New drleans, 
on the 7th; minimum, 20, at Shreveport, on the 21st; ran e for state, 67; 
greatest local monthly range, 64, at Shreveport ; leaat loca? monthly range, 
40.4, at Qrand Coteau; greatest daily range,.82, a t  Delta, on the 6th; least 
daily ran$e, 2, at Monroe, on the 16th. 

Wecipztation, including melted snow, (in inchPs).-Avera e for the state, 
7.34. greatest, 8.26, at New Iberia; least, 6.66, at Liberty Hifl. 

F#ind.-Prevailing direction, northeast. 

mean, 62.9, at rs ew Orleans; lowest monthly mean, 46.4, at Shreveport. maxi- 

The “Michigan Weather Service,” N. B. Conger, Sergeant, 
Signal Oorps, Landug, director : 

The meteorological features of the state are based upon reporta received 
From seventy-eight voluntary, and eight United States Signal Service observers. 

Atm8phrriC pressure (in inches and hundredth).-The mean monthly 
xessure is 80.06. The mean pressure for each section is, this month nearly 
h e  same, the greatest difference occurring in the southern section. $he area 
)f hi h pressure, which was central over Michi n on the a. m. of the 1st 
m s e i  rapidly eestward, and was followed by a E w  area which was central 
)ver the state on the evening of the 8d, moving eastward. This low area WBR 
rccompanied by heavy rain throughout the state durin the afternoon and 
!vening of the 8d and chan ed to snow on the 4th. The5ow area of the 17th 
irst a peered on the a. m. of the 16th in Montana and Northwest Territory and 
novel eastward, and was central over northern Michigan and Lake Superior 
)n the morning of the l7th, and during the day the pressure s10wly decreased, 
md rose steadily until the 22d. A low area appeared on the 31st which de- 
reloped ra idly, and wm accompanied by snow, turning to rain, on the even- 
ng of the h a t .  A high area p s e d  on the 24th and 28th, accompanied by 
lecidedly cold weather. 

Temperature (in degrees Fahr.).-The mean monthly temperature, 27.4, 
s 1.0 above the normal of thirteen yearn. eninsula is 0.2 below 
he normal ; the northern section 1.6 above the normal); the ceiitral section 
!.O, and the southern section 0.4 above the normal. The highest temperature 
or the month, 66, was recorded at  Coldwater in the southern section, on the 
Ith, and the lowest temperature, -18.6, at adottville, in the southern, on the 
10th. The mean range of temperature is 60.7. The highest mean daily tem- 
)erature, 60.0, was recorded at  Sand Beach on the 4th, and the lowest mean 
laily tem erature, 8O.0 ,  was recorded at Calumet on the 28th. The warmest 
la was tEe 4th, when the mean tem erature for the state waa 40.0, and the 
:ordest days were the 29th and 80th, t t e  mean temperature being 12.0. Com. 
ming thia with the mean daily temperatures for December since 1876, it is 

The upper 


